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PUSHING THE ENVELOPE




Building a Rocket Plane



Piloting Through Near Space



18 | ASK MAGAZINE

A HEART-POUNDING
EXPERIENCE

A major concern when NASA began to explore
human spaceflight further was the physiological
responses of those chosen to fly the missions.
Heart rates for pilots were very high, and data from
X-15 pilots directly influenced the decision to fly men
into space. Below is Walter C. Williams’ account of
how the heart-rate issue was finally resolved.

We were working hard on Project Mercury. We
were getting ready to fire Alan Shepard on the
first ballistic flight. Prior to that, we had a little
hearing before the President’s Scientific Advisory
Committee. It had two types of members:
engineering types and aeromedical types.

We had a terrible time with the doctors; that’s the
only way to describe it. They thought we ought

to fly seventy-five more chimps before we flew a
man. I’m serious! We had the data from this one
chimpanzee, which showed very high pulse rates,
and they were concerned that this might kill a
man or you’d pass out or what have you. And so
we had quite a go-around on that.

Meanwhile, the X-15 was flying out here and the
pilots were being monitored and, yes indeed, they
had high pulse rates due to stress; their highest
rates were usually before launch or landing. So |
sent out for that data and brought it in and for a
while | thought they were going to cancel the X-15
instead of clearing us to fly Project Mercury!

So Don Flickinger, the senior research aeromedical
doctor, and one who had been closely following
the X-15 program, got one of the doctors on

the committee and Joe Walker in a three-way
conversation (the data we had involved Joe
Walker). The doctor began questioning Joe about
this and that, then saying, “These pulse rates are
pretty high—over 150. How did you feel?”

Joe responded, “Oh, | felt all right. Now wait a
gosh-damn minute. Are you trying to ask me
whether or not | fainted?”

The doctor said, “Well, yes. Did you faint?”
Joe replied, “Hell, no! | didn’t faint!”

The doctor continued, “Well, | don’t know ...
people can pass out and not realize it.”

Joe retorted, “Look, what | did one second
depended on what | had done the second before,
and I’'m here talking to you!”
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one flight. “He ended up getting down to Burbank, turning
around, and barely made it in to the dry lake bed, landing south
to north instead of north to south like usual,” described Engle. “It
was the longest flight in duration we had in the X-15.”

Training was key. Laying a foundation for later space
programs, the X-15 program relied on a ground simulator to
help pilots grow familiar with the minute controls and precise
timing required for hypersonic flight.

Paving the Way for Human Spaceflight

The pilots and engineers on X-15 worked together to discover
the magic altitude where flying with reaction controls—rocket
thrusters on the nose and wings—would work best. “Engineers
asked us to find out where that magic altitude was,” said Engle.
“We made some errors coming back in—sometimes getting a
bit of roll. We learned that a blended, adapted flight-control
system, using both reaction controls and aerodynamic surfaces,
is necessary for an entry from space back into the atmosphere.
The same flight-control system developed on X-15 was used
on Space Shuttle.”

The way the Space Shuttle lands was directly influenced
by the X-15’s unpowered landings. “Early in the design phase of
shuttle, there was a very strong feeling that we really shouldn’t be
landing something with as low a lift-to-drag ratio as the Space
Shuttle unpowered,” explained Engle. “In fact, one of the early
design proposals had air-breathing engines that would fit into the
aft end of the payload bay. They would have taken up a quarter
to a third of the payload bay in volume, not to say how much
it was going to weigh, for the engines to be on a mechanism to
fold out after you went supersonic, start up the engines, then
fly it in like a conventional airliner. That plus the fuel.” Being
able to demonstrate safe, accurate, unpowered landings with the
X-15 proved to shuttle developers that a conventional powered
landing was unnecessary.

Pressure suits developed for the X-15 provided insight
into how full-pressure suits restricted the reach and energy

The X-15 research aircraft during its first powered flight on Sept. 17, 1959.
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Joe Engle during the X-15 program.

envelope—how much and with what effort suited pilots could
move—which paid off later in the design of spacesuits. “There
was considerable discussion with Wright Field concerning use
of a partial-pressure suit, which was developed, versus a full-
pressure suit, which had to be developed,” said Walter C.
Williams, chairman of the X-15 Flight Test Steering Committee.
“It was felt important to develop a full-pressure suit. ... This suit
became the foundation on which suit technology was built for
use in the space programs.”

The X-15 program also demonstrated the first application
of hypersonic theory and wind-tunnel testing to an actual flight
vehicle, which helped provide confidence in the wind-tunnel
studies later done for the shuttle.

Pushing the Envelope

The X-15 program, and its team, achieved so much in so little
time due in large part to their skill and willingness in taking
measured risks, pushing the envelope of what could be done
with high-speed flight. The results of their collaboration paved
the way for human deep-space exploration, influencing Mercury,
Gemini, Apollo, and the Space Shuttle. Risk-taking was vital for
the team’s leaps in innovation.

“There is a very fine line between stopping progress and
being reckless,” said Harrison Storms, chief engineer at North
American Aviation during the X-15 program. “The necessary
ingredient in ... solving a sticky problem is attitude and
approach. [It’s] what I refer to as ‘thoughtful courage.’ If you
don’t have that, you will very easily fall into the habit of fearful
safety and end up with a very long and tedious-type solution at
the hands of some committee. This can very well end up giving
a test program a disease commonly referred to as ‘cancelitis,
which results in little or no progress and only creates another
‘Hangar Queen.” ®
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